Recently, much attention has been paid to many kinds of microfluidics device with micro channels used for separating and mixing multiple fluids, cooling and so on. Numerical simulations by using computational fluid dynamics (CFD) methods help us understand the fluid phenomena in the channels for accurate and flexible control of the fluid motions and optimal design of the devices. In this study, we therefore develop new basic CFD codes based on NS-PFM, phasefield method (PFM) solving Navier-Stokes (NS) equations. Except for basic equations and numerical schemes, two kinds of NS-PFM used in this study are equivalent to two-phase lattice-Boltzmann methods proposed by Inamuro et al. and Seta et al., respectively. Based on the free-energy theory, PFM describes an interface as a finite volumetric zone across which physical properties vary steeply but continuously. Surface tension in PFM is given as an excessive energy per unit area caused by a local gradient of order parameter, such as density and molar concentration. In addition, wetting potential of solid surface yields a contact angle between solid-liquid and gas-liquid interfaces through a boundary condition for the order parameter on the solid surface. Consequently, PFM simplifies interface-capturing/tracking calculation by use of a standard finite-difference technique without any elaborating algorithms for advection and reconstruction of interfaces in other conventional methods. In the presentation, we will show numerical results of motions of isothermal two-phase fluid with a high density ratio and thermal non-ideal fluid flows with phase change around critical point, for verifying the fundamental capability of the NS-PFM codes.
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